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Background Of The Invention 
Field Of The Invention 

[1] The invention generally relates to a method for providing maintenance service 
for long-term capital equipment or fixtures by providing a warranty on the long-term 
capital equipment or fixtures in conjunction with a purchase of initial maintenance 
service while the warranty transfers from an owner to a provider the risk of 
maintaining performance of the long-term capital equipment or fixtures within a 
reasonable range from a predetermined start-up standard. In particular, the long-term 
capital equipment or fixtures are first repaired to reach the start-up standard and then 
maintained according to a maintenance schedule. For purposes of this invention, the 
term "owner" includes any person, party or entity that has ownership rights, a security 
interest, trusteeship responsibility or other legal control over the capital equipment or 
fixture in question, while the term "provider" shall refer to the person, party or entity 
responsible for the operation of the maintenance service and warranty. 

Description of related arts 

[2] Long-term capital equipment or fixtures require good design, quality materials 
and proper installation to perform successfully. Once long-term capital equipment or 
fixtures have been installed, nothing is more critical to its long-term performance than 
proper maintenance. For example, roof leaks not only can be difficult to detect but 
providing proper repair will insure lasting performance. Rather than relying upon 
common sense to dictate maintenance and repairs, there is a need for a systematic 
approach. This is evident in view of the fact that each roof exhibits different qualities 
and the longevity and cost of replacement depends on the quality of the roof at the 
outset and the quality of labor and materials involved. Roof renovation and 
preventive maintenance can extend roof life up to 100%. The cost of renovating a 
roof is about ten to thirty percent of the cost of a new roof. If action is taken in time, 
there is no need to re-roof. The development of new technology and techniques in 
leak prevention and maintenance have resulted in an efficient and effective innovation 
in roof maintenance. 

[3] Roofing is not that same old kettle of hot asphalt that the construction industry 
has seen applied with more or less the same techniques for over a hundred years. It 



FRXLIM 1 02625.0 1 - J AM ARQUE 
August 24. 2001 3:14 PM 



has become an ever-changing focus on technology and the waterproofing relationship 
to the building envelope. With over twenty generic types of roof systems and scores 
of manufacturers producing countless numbers of products, the combinations of 
roofing systems can be overwhelming. It is somewhere within those aforementioned 
boundaries that the fundamentals of roofing facts and fiction get a little blurry. 
Roofing, as any other industry, will evolve in cycles based upon its current 
technology and profitability of application. 

[4] A video or infi-ared analysis of a roof will identify most of the potential problem 
areas. After restoration of the roof, a routine maintenance program will ensure the 
performance of the roof There are many companies providing roof maintenance 
programs. Benefits of a roof maintenance program include the ability to detect visible 
problems in the early stages, to avoid costly repairs caused by water damage, to 
record the maintenance history, and to prevent leaks before they occur, allow planning 
and budgeting for the maintenance service. 

[5] Under the MAGCO's Roof Maintenance Program, each roof is first evaluated to 
determine it's serviceability, based on age, condition and quality; then it will be placed 
in different categories of maintenance services. The staff of the MAGCO's Roof 
Maintenance Program ( http://www.magco.com/roofinaint.html ) recommends initial 
corrective repairs to be completed prior to a yearly service contract being offered. 
The costs vary depending on category and building size. However, the information is 
not organized electronically. 

[6] Roof Consultant's, Inc.'s Roof Maintenance Program ( http://www.roof- 
consultants.com/ROOFMAINTENANCE.htmn is implemented at the begirming of 
the roofs life for a new roof or an existing roof after rehabilitation to bring the roof up 
to a maintainable condition. Once the existing conditions are corrected. Roof 
Consultant's, Inc. begins its five year Roof Maintenance Program and continue to 
maintain the roof system throughout it's duration. During the term of the maintenance 
agreement. Roof Consultant's, Inc. visits the facility a minimum of two times 
annually. Upon each visit, Roof Consultant's, Inc. makes arrangements for corrective 
and preventive repairs to keep the roof in a serviceable condition. If the roof is 
properly fimctioning at the end of the agreement, Roof Consultant's, Inc. offers the 
option of extending an otherwise conventional maintenance agreement. 

(7] Anthony Roofing Ltd. (ARL) provides five discreet maintenance programs, 
modest to aggressive, (http://www.anthonyroofing.com/maintain.htm) to suit different 
needs and budgets. ARL works with a client to develop a plan to maintain and protect 



a specific roofing asset with separate pieces of tools such as Roof Condition Analysis, 
Multi-year Computerized Budget Planning, CAD Drawing and Documentation, 
Emergency Repair Service, Regular Preventive Maintenance, and Leak-Free 
Warranty Repairs. In particular, its only fully-computerized system, the Multi-Year 
Computerized Budget Planning System, is separated from, rather than integrated with, 
its semi-computerized system, the CAD Drawings And Documentation System. The 
Multi-Year Computerized Budget Planning System applies computer software to 
provide multi-year budget planning information for one building, or for multiple 
facilities. The budget information is prioritized based upon the condition of each 
roof. A permanent database is maintained to track real costs over the long-term, so 
that the Multi-Year Computerized Budget Planning System can identify problem 
areas, and also see the cost benefits of maintaining your roofing asset. Anthony's 
CAD Drawings And Documentation System is manually operated by staff in the CAD 
department to provide drawings as part of their initial Roof Condition Analysis, or to 
document conditions during the term of a maintenance agreement. There is a need to 
computerize and integrate all the systems. 

f8] Building ovmers' purchasing decisions of maintenance services typically are 
influenced by warranties provided. Such conventional warranties provided by roofing 
materials manufacturers or roofing contractors are not intended to transfer any 
substantive level of risk fi-om the building owner to the warranty provider. A building 
owner cannot neglect or ignore the need for roof system maintenance after a new roof 
system that features a long-term warranty is installed. Most roof system warranties 
for a existing roof are reactive, rather than proactive, solutions to roofing problems. 
For example, most warranties provide for only limited repairs once a roofing problem 
(e.g., leakage) is detected if the problem is included within the warranty's limited 
coverage, as they are only responsible for meeting the service requirements as defined 
by the agreed scope of work. Also, most roof system warranties contain specific 
provisions that require building owners to properly maintain roof systems during the 
warranties' terms. In many cases,' for legitimate reasons, the building owners are 
unable or unwilling to perform their own maintenance in conjunction with a 
traditional warranty. A traditional warranty falls short of meeting the need for roof 
system maintenance. Therefore, in order to achieve an effective roof system 
maintenance program, a vehicle for transferring roof performance risk from the build- 
owner to another party is needed. 

[9] Generally, a private/commercial build-owner may purchase a service or 
maintenance program for as long a time period as the industry offers; current industry 



standards limit such programs to five years. However, current U.S. public financing 
laws generally limits the purchase of service agreements by a public agency to one- 
year increments. Consequently, a vehicle for providing maintenance service beyond 
one-year increments to the public sector is also needed. 

[101 There are many systems for diagnosing problems associated with long-term 
fixtures or equipment. For example, U.S. Patent No. 4,598,273 shows a leak 
detection system for roofs. In combination with the detecting units, position and 
direction locator apparatus are used to localize the source of the leak and the extent of 
any water damage caused thereby (Abstract). Some inventions further include a 
failure- anticipating feature. U.S. Patent No. 5,729,474 shows a failure-anticipating 
system for air-conditioning equipment. 

(Ill U.S. Patent No. 5,343,387 shows a cyclical maintenance worker and work 
schedule table preparation system. The system focuses on matching labor with 
scheduled maintenance work. The system describes a worker data memory for 
storing the names, work details, last working dates, but it fails to explain how the 
frequencies of the maintenance work of buildings are decided. Further, it does not 
mention a predetermined start-up standard or repairing the fixtures or equipment to 
reach a predetermined start-up standard. 

[12] U.S. Patent No. 6,067,486 shows an aircraft maintenance system which simply 
accepts the remaining life of a part rather than implementing repairs to the part to 
reach a predetermined start-up standard as in the present invention. U.S. Patent No. 
4,755,957 shows an air-conditioning servicing system which does teach diagnosing 
problems of air-conditioning equipment and repairing the equipment to reach a 
predetermined standard. However, such a standard is not a start-up standard of a 
maintenance schedule or a maintenance contract. 

[13] A professional roofing contractor will offer periodic maintenance inspections 
throughout the year, which help ensure a project complies with the standards specified 
in the warranty. To effectively manage roof assets, one must first determine what are 
the existing conditions. The integrity of a roofing system is reliant on more than the 
roofing membrane alone. There are other components which directly affect the 
overall performance of the system. These components include; the substrate (or 
deck), insulation, penetrations, flashings (Parapet wall. Curb, Gutter, Roof to wall 
termination etc.), and rooftop equipment just to name a few. A maintenance program 
usually consists of a detailed visual examination of the roof system, flashing and 
insulation to identify potential problem areas. Establishing a regular roof system 



maintenance program is as important as selecting a professional roofing contractor 
and the proper roof system for a building. The most effective way to keep a roof 
system performing over time is for the owner or maintenance manager to develop a 
long-term relationship with a professional roofing contractor. A professional roofing 
contractor knows the local building codes and practices, understands the components 
of different roof systems and can make recommendations about materials and roof 
systems for a specific building. A professional contractor also can respond quickly 
with trained, experienced workers if a problem arises. Maintenance programs offer 
many advantages. By establishing a maintenance program, a maintenance executive 
is taking a proactive approach rather than a reactive one — identifying a problem 
during its early stages and scheduling regular maintenance checks also can reveal 
potential areas for leaks before they happen. A maintenance program ensures a 
planned approach to managing a roof system and allows preparation for long-term 
capital expenditures. Developing a relationship with a professional roofing contractor 
allows the response time to be greatly improved. 

Summary Of The Invention 

[14] It is a purpose of this invention to maximize the life cycle of long-term capital 
equipment or fixtures. 

[15] It is another purpose of this invention to computerize and integrate all the 
relevant systems for providing maintenance service for long-term capital equipment 
or fixtures. 

[16] It is another purpose of this invention to provide a vehicle for transferring the 
performance risk of long-term capital equipment or fixtures fi*om the build-owner to 
another party. 

[17] It is still another purpose of this invention to provide a vehicle for providing 
maintenance service for long-term capital equipment or fixtures beyond one-year 
increments to the public sector. 



Brief Description Of The Drawings 



[18] The foregoing and additional features and characteristics of the present 
invention will become more apparent from the following detailed description 
considered with reference to the accompanying drawings in which like reference 
numerals designate like elements and wherein: 

[19] Figure 1 is diagram illustrating the processing methodology - life cycle 

approach - of the present invention; 

[20] Figures 2A and 2B together are a flow chart illustrating the structure flow 

for one embodiment of the operation of the present invention; 

[21] Figure 3 shows a details screen provided by the Roof Management & 
Information System according to the present invention; 

[22] Figure 4 shows a- glossary diagram screen provided by the Roof Management 
& Information System according to the present invention; 

[23] Figure 5 shows a reports screen provided by the Roof Management Sc 
Information System according to the present invention; 

[24] Figure 6 shows a task screen provided by the Roof Management & 
Information System according to the present invention; 

[25] Figure 7 shows a customizing report screen provided by the Roof 
Management & Information System according to the present invention; and 

[26] Figure 8 shows a task priority screen provided by the Roof Management & 
Information System according to the present invention. 

Description Of The Preferred Embodiments 

[27] The method for providing maintenance service for long-term capital 
equipment or fixtures takes a life cycle approach as shown in Figure 1 to serve the 
desire of owners and facility managers for long term performance for their capital 
equipment assets. The method may start with any one of the five elements, namely, 
prevent maintenance & housekeeping 100, inspection & analysis 200, patch & repair 
300, restoration 400, replacement or new 500, then move clockwise or counter 
clockwise according to the need determined by a computer-implemented maintenance 



management information system ("MMIS") 600. In this example of roofing, the Roof 
Management & Information System ("RMIS") is used. By offering single source 
responsibility through the lifetime of the capital equipment, in this case a roof, the 
MMIS focuses on the right roofing and weatherproofmg solution best fitting the 
owners' budget restraints, whether it be preventive maintenance 100, repair 300, or 
replacement 500, rather than resorting to short-term, piece-meal measures. 

[28] As an overview of the process starting from the step of preventive 
maintenance & housekeeping 100 and referring to Figures 2 A and 2B, prior to doing 
any work, field advisors and technical service representatives 105 are sent to 
interview the owners or managers to collect the information on past roofing and 
weatherproofing experiences of building owners and facility managers, understanding 
current concems and surveying the roof inventory to be recorded by the MMIS 600 
which will determine the options for maximizing the roofing and building lifetime. 
The key is to provide fiiU and single-source services firom initial consultation to 
customized problem solving and covering all the roofing and weatherproofing needs 
via the life time of the roof. 

[29] The step of initial inspection and analysis 200 is performed in conjunction 
with the goals and budgetary considerations of the building owners and facility 
managers collected from the step 100. Within the step of initial inspection and 
analysis, a professional is sent to the facility to evaluate the physical condition of the 
roof and determine what work, if any, is needed to restore it to predetermined 
serviceable conditions 201. An initial field inspection report 1100 is then prepared 
that covers what the inspection has revealed. That field inspection report 11 00 is then 
inputted into MMIS 600 that then generates the high-level cost estimate 1200. The 
high-level cost estimate 1200 includes recommendations for any necessary repairs 
along with detailed cost estimates for repairing 300, restoring 400 or replacing 500 to 
the predetermined serviceable conditions. The costs for conducting the initial 
inspection and analysis 200 and for generating the initial field inspection report 1100 
may be included in the proposed contract or charged separately. As one of skill in the 
art would appreciate, such a report and cost estimate can have different applications in 
the industry, and thus has the potential of being generated for banks, mortgage 
agencies, or potential buyers of a property. 

[30] The high-level cost estimate 1200 is then used to negotiate the terms of the 
contract with the building owner or facilities manager 1400. These negotiations 
include determining the initial standard conditions to which the roof would be 



repaired, modified, improved or replaced and which would serve as the starting point 
for the maintenance to be performed. Once the terms of the contract are established, 
the contract is then formed and finalized 1500. 

[31] With the contract in place, repairs are initiated in accordance with the initial 
standard conditions 1600, as determined above. Depending on the prior condition of 
the roof, the recommendations made in the high-level cost estimate, and the desires of 
the building owner or facilities manager, these standardization repairs may be minor 
or very extensive. In any event, the condition of the roof to be maintained has to be 
brought at least to within industry acceptable parameters that can be maintained over 
the life of the contract. 

[32] Once the standardization repairs are completed, a report 1601 of the condition 
of the roof as repaired is generated, whereby the maintenance program can be initiated 
1700. The initiation of the maintenance program 1700, in conjunction with the terms 
of the contract 1500, effects two primary elements of the system: (1) the actual 
performance of the maintenance program is started 1800; and (2) the warranty comes 
into effect transferring the risk of maintaining the roof from the building owner or 
facilities manager (the owner) to the party conducting the maintenance program and 
the warranty (provider) 1900. The performance 1800 includes by operation the 
inputting of the report 1601 into MMIS 600 which then generates a maintenance 
schedule 1300 which includes timetables for inspection 205, repair 305, restoration 
405, replacement 505 and other maintenance services for the period of the warranty 
and a breakdown of costs for the relevant maintenance according to the maintenance 
schedule 1300. In addition, periodic reports to the owner 2000 may be generated by 
the MMIS 600. For example, reports may be sent (1) after each scheduled inspection 
and analysis, and scheduled maintenance activities; (2) after each event-driven 
scheduled inspection and analysis, and scheduled maintenance activities; and/or on a 
regular schedule depending on the desires of the owner (e.g., monthly, quarterly, 
yearly). 

[33] Periodic roof maintenance plays an important part in the life of a roof system. 
Such a routine inspection and maintenance program is crucial to extending the life of 
industrial machinery and other plant systems in a facility. Routine rooftop inspection 
can help maximize the roofing system investment by identifying minor problems 
before they become major problems needing repairs. When the maintenance schedule 
1300 is properly executed, it will add years of service to the roof by detecting minor 
problems before they become major, as well as providing better protection for the 
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building. Although best initiated when a roof is designed and installed, a preventive 
maintenance program, in most cases, can be implemented at any point of the life cycle 
in Figure 1 to extend the service life of a roof. The intent of preventive maintenance 
is to enable building owners through their warranty providers to proactively identify 
and implement solutions to roof system problems before they become widespread. Li 
many cases, if a problem is identified early and properly repaired, the extent and cost 
of repairs will be significantly less than if problems were left unattended. 

[34] The MMIS 600 is programmed to schedule maintenance inspections 205 at 
least annually, but preferably at least twice a year, ideally in the spring and fall. 
Spring is a good time to repair roof damage incurred as a result of winter weather. 
Late fall is also a good time to inspect so as to secure the roof and make any required 
repairs before winter. In addition, the MMIS 600 may be linked with real-time 
databases on conditions that may affect the condition of the roof. Such real-time 
databases include those reporting on real-time weather, local seismic conditions, 
pollution levels, etc. Even more, an operator may be able enter data into the MMIS 
600 in order to report the occurrence of such unusual events into the system. This 
allows the MMIS 600 to schedule inspections after severe or abnormal weather 
conditions such as winter storms, periods of icing, hailstorms, or hurricanes, 
earthquakes, or other events or conditions. The MMIS 600 will also note on the list 
for inspection any weather conditions (wind, rain, ice, and snow) to warn the crew of 
any weather-related safety concems. 

[35] A preventive-maintenance inspection 200, 205 typically consists of a thorough 
visual inspection of a roof system and its adjacent surfaces (e.g., walls), including the 
membrane, flashings, copings, gutter and downspouts, roof drains, walkways, 
expansion joints, vent pipes, skylights, ductwork, caulking joints, electrical conduits, 
and any mechanical equipment on the roof, as well as mechanical equipment that can 
impact the roof system's waterproof integrity. Conditions typically are recorded in 
writing and photographed, and the documentation should be maintained in a file. 
Such a file can be useful during future inspections because it can provide a basis for 
comparison of changing roof system conditions. During an inspection, it is 
recommended that any debris or other materials that do not specifically belong on the 
roof be removed. 

[36] The MMIS 600 generates an inspection checklist, which includes but is not 
limited to (for the roof system example) flashing, pitch pockets, caulk, support 
structures, fascia and roof edging materials, termination points. Other important steps 



of inspection include: making a preliminary assessment to identify any major, 
potential problems, finding and fixing vulnerable spots, examining areas around 
rooftop equipment, cleaning gutters and drains, keeping accurate, detailed records, 
reviewing the warranty and notifying the insurer, while minimizing rooftop traffic. 

[37] A field investigator conducting the inspection 200,205 examines the 
construction and condition of the roof system as well as its components, and then 
records that information in a customized PC-compatible management database. With 
this information, the MMIS 600 identifies areas that need attention, makes 
recommendations and prioritizes tasks based on available budgets. The MMIS 600 
then generates a report and quotation as part of the cost estimate 1200. If the cost 
estimate 1200 is generated in conjunction with a contract negotiation, the cost 
estimate 1200 is presented in accordance with steps 1400 and 1500. Otherwise, if 
generated during the performance of the maintenance program 1800, the cost estimate 
is reported to the client. 

[38] The objective of the analysis is to provide accurate cost effective services for 
the highest "Return On Investment" (ROI). The actual cost of roofing is expressed 
according to the formula: (Material Cost) + or - (Assessment Accuracy) x (Contractor 
Markup, Labor, Overhead, Scope of Work) = (Bid Cost) + (Quality Assurance 
Inspections) + (Preplanning Assessment, Design, Specifications) = (Actual Cost of 
Roofing (ACR)). 

[39] Any restructuring of the service schedule 1300 changes the ACR. The MMIS 
600 assesses any roofs condition and plan a course of action ("if, "when", "cost") to 
repair or replace that roof with accurate baseline information collected in steps 100, 
200 or 205. Other commercial roof asset management programs merely provide 
fragmented practices or separating key fimctions, which ultimately result in an 
unacceptable level of performance and ultimately, an inaccurate/ unacceptable 
"Return On Investment". 

[40] The scheduling of repairs 305, restorations 405 and replacements 505 are 
dependent on the data gathered by the maintenance inspections 205 which is inputted 
into the MMIS 600. The steps performed in accordance with each of those schedules 
would be, as one of skill in the art would understand, in accordance with the terms of 
the contract 1500, industry accepted standards for repair, restoration or replacement of 
a roof, or the specific requirements of the materials used in the roof being maintained. 
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[41] For example, as a building ages, the abuse that the roof experiences from 
weather, movement, modifications and traffic may cause minor problems, that if not 
fixed, could become major problems. In the roof membrane and flashings, these 
could be blisters, splits, and tears; while walls and other surfaces may experience 
cracking and mortar deterioration. Although not severe enough to warrant a large 
project, they do threaten the system's integrity and need to be repaired promptly. If 
repairs 300 based on the schedule 305 are necessary, routine repairs sometimes can be 
carried out immediately. If repairs cannot easily be made at the time of inspection 
200, 205, they should be implemented as soon as possible to avoid fiirther roof system 
deterioration. 

[42] That same approach applies to restoration 400 or 405, and replacement 500 or 
505. Restoration 400 or 405 is a cost-effective, proactive maintenance process 
designed to prolong the life of a fixnctioning build-up, modified, singly ply or metal 
roof The MMIS 600 determines fi-om laboratory analysis data, for example, how to 
restore or upgrade the performance of the existing roof and its components by 
identifying and repairing defects in addition to providing a new top coat to restore 
waterproofing continuity. Replacement 500 or 505 is necessary when deterioration of 
the roof or deck is so extensive that it cannot be corrected by repair or restoration. 
Should the roof require replacement (or if the owner is planning to roof a new 
structure), the MMIS 600 can specify the most suitable roofing systems for the 
conditions that the roof is anticipated to experience. 

[43] Within the step of the performance of the maintenance schedule 1800, 
inspections and analysis scheduled by the MMIS 600 (see step 205) are conducted 
1801 and reported back to the MMIS. In accordance with the data generated by the 
inspection 1801, regular maintenance and repair activities are conducted 1802 in order 
to attend to regular wear and tear matters. When those regular repairs and 
maintenance are completed, the details of those repairs are reported back to the MMIS 
600/ 

[44] In addition, in response to unusual events or conditions such as those 
discussed above, the MMIS 600 will schedule event-driven inspections and analysis 
1803 (see step 205). Data gathered from those event-driven inspections and analysis 
are reported back to the MMIS 600 so as to schedule event-driven maintenance and 
repair activities 1804. As those activities are completed, data on the repairs are 
reported back to the IVIMIS 600. 
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[45] All the information, including photos of the roof after each service visit, is 
recorded in an electronic file on the roof by the MMIS 600, including its maintenance 
history, to keep track of its condition with periodic updates as shown by the flow of 
information according to Figures 2 A and 2B. 

[46] The MMIS 600 in at least one embodiment, using the RMIS as an example, is 
language-independent, and it supports cross-platform applications, such as Windows 
NT, Java, and Solaris platforms (XML, COM and CORBA), relational databases, 
such as but not limited to Informix, OracleS and SQL Server, or any spreadsheet 
modules. The data is easily exported into other financial spreadsheet programs so that 
the user can toggle between its budget and actual cost and create expense verses 
capital summary. Accordingly, the MMIS 600 allows the user to prioritize tasks 
based on available budget dollars (Figure 8), manipulate financial data as the needs 
change, analyze the impact of inflation on the cost, or schedule work flow according 
to its exact specification. 

[471 Today's market is abundant with software programs purporting financial 
information relating to roofing costs. Unfortunately, a majority of these are based 
upon matrices and not condition specific indexes. Others, while potentially adequate, 
fall into a one size fits all category and are at the mercy of those providing field 
service information. Accurate "Retum on Investment" information is basic: You need 
to insure that the provider you employ can insure "condition specific" field 
information, by seasoned personnel. This information should then provide: (1) true 
annualized ACR based on project restrictions for occupancy, codes, structural 
limitations, cost of money, etc.; (2) comparative analysis of repair versus re-roofs; 
(3) true regional /local unit price structure for repair and maintenance based upon the 
required repair materials, not generalities; and (4) transferable database translating 
into condition specific repair and re-roofing specifications. In another embodiment, 
the MMIS 600 may be designed to itemize the scope of work before proceeding so as 
to help the owners or managers to make an informed decision, especially during 
contract negotiation. 

[48] The interface of the MMIS 600, using as an example the RMIS system, 
provides the details screen as shown in Figure 3 which includes the detailed 
information of different portions of a roof Via the details screen, a user can access 
CAD drawings or digital photos of the roof, glossary diagrams (Figure 4), thermal 
infirared analyses, data of humidity and asbestos tests (patent numbers to be 
incorporated by reference), or the scanned warranty. A variety of reports (Figure 5) 
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can be generated by the MMIS 600 with summary by total, region, faciUty or task 
(Figure 6) or selected portions (Figure 7) and presented by bar, pie or other charts. 

[49] An additional benefit of establishing an ongoing preventive-maintenance 
program according to the present invention is that it allows for a planned, organized 
approach to management of a roof asset, as well as for responsible, timely preparation 
of long-term capital expenditures. Up to 80% of roof leaks occur fi-om cracked or 
separated flashing due to age or movement of the roof. The preventive maintenance 
work includes units, exhaust, vents, plumbing stacks, power line boxes, drains, 
skylights and perimeter. In order to keep a roof firom premature aging, a protective 
layer of coating is applied depending on the type of roof so as to seal all cracks and 
crevices. Reconditioning the roof and extending the life also gives a reflective finish 
to help lower cooling cost. Preventive maintenance work is included with the 
warranty 1400, which is bundled with the initial contract for conducting the initial 
repair 300, restoration 400 or replacement or installation a new roof 500. 

[50] Failure to comply with the requirements of the contract, such as allowing the 
routine inspections, by the owners or managers may invalidate the warranty 1400, 
especially if a condition not covered by the warranty is later determined to be the 
principal cause of roof failure. In some cases, visual inspections and surface repairs 
may not be enough; and a more comprehensive analysis of the roof may be required 
in order to fully evaluate its condition. Laboratory tests of core samples can be done 
to determine the internal condition of the roof, while non-destructive moisture 
analysis can identify and measure the amoimt of moisture hidden within the roof. 

[51] The method of the present invention provides a warranty to owners, facility 
managers, contractors, and all other roofing professionals. The warranty is totally 
different from the two traditional categories of roofing or other capital equipment 
warranties: a contractor's warranty covers workmanship, and a manufacturer's 
warranty covers materials. In the system of the present invention, all repairs include a 
limited guarantee on work performed. All the services are carried out through quality 
assurance with each product and by trained, qualified professional staff. All material 
manufacturers carry product liability insurance and publish varying degrees of 
disclaimers by design. All contractors, all consultants, material manufacturers and 
roofing contractors carry liability insurance prior to making critical recommendations 
or choices. All the services are carried out through quality assurance with each 
product and trained qualified professionals. All work is guaranteed, under private or 
public liability insurance to offer stability and security for the roofing. The present 



13 



invention combines the above elements and goes one step further by transferring the 
risk of maintaining the capital equipment from the owner to the warranty provider. 

[52] The contract generated under step 1500 may include a host of roof 
maintenance services including but not limited to: a 24 hour leak hotline and routine 
preventive maintenance, training the owners* or the managers* maintenance personnel 
to perform basic problem identification and roof repairs, turnkey services to reduce 
owners' participation, etc. For example, the system of the present invention can 
include providing seminars that cover important topics such as the cost of quality, 
flashing details and design, the significance of good roof design, how to select the 
warranty, and other good roofing practices. 

[53] The genesis of the invention are (1) managing all maintenance service via a 
life cycle approach; (2) and integrating all information under one software; and (3) 
transferring all maintenance risk to the service provider via the warranty. 

[54] In contrast, the traditional provider of the service is only responsible for 
meeting the service requirements as defined by the agreed scope of work. Under such 
a scheme, the service providers always limit their risk through negotiated terms and 
conditions of the scope of work. The work, such as Patch and Repair and roof 
restoration, is bundled into customer proposals and broken into the various 
components and costs. Even with bundling, roof performance risk remains largely on 
the customer. 

[55] The warranty also resolves the problem of limits imposed by public financing 
laws by bundling the warranty with an initial service contract. Current year public 
funds may be used to purchase a multiyear warranty consistent with industry 
standards. The warranty transfers performance risk through the use of performance 
work statements and outcome measurements in the initial service contact, namely, 
"what" is expected as an outcome rather than "how" the work is to be accomplished. 
The warranty acts as an umbrella for total roof performance. To that end, services 
ranging from simple patch and repair through total roof replacement may be necessary 
and cosseted into the price of the warranty. 

[56] In other words, the warranty essentially privatizes the performance of the roof 
or component covered by the warranty and allows the owners to lock in the cost of 
maintenance. The warranty addresses the concems within the public and private 
sectors. The warranty assumes liability for the facility component covered with 
standard exclusions such as unauthorized (coordinated) changes or abuse to the 
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structure and acts of God. The warranty may be issued/sold for up to 20 years, 
consistent with industry standards for roof warranties. The warranty allows the 
owners or managers to focus on their core business activities rather then the facility 
maintenance. 

[57] The system of the invention can be applied to all kinds of commercial or 
residential premises, including at least with respect to the roof maintenance example. 
The application of the present invention extends to not only roof repair and 
maintenance, but also any long-term capital investment fixtures that require long-term 
maintenance and repair. This includes HVAC systems, roads, underground sewer 
systems, etc. In addition, the local weather conditions and building codes are 
incorporated into the predetermined start-up standard. One of skill in the art, given 
the disclosure of the present invention, would understand how each of the components 
of the system would be applied to the capital investment fixtures. 

[58] The principles, preferred embodiments and modes of operation of the present 
invention have been described in the foregoing specification. However, the invention 
which is intended to be protected is not limited to the particular embodiments 
disclosed. The embodiments described herein are illustrative rather than restrictive. 
Variations and changes may be made by others, and equivalents employed, without 
departing from the spirit of the present invention. Accordingly, it is expressly 
intended that all such variations, changes and equivalents which fall within the spirit 
and scope of the present invention as defined in the claims, be embraced thereby. 
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